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FIG. 9

m PROFILE DESCRIPTION

m PROFILE SPACE ID= 10000001

m access method {1.RTSP/TCP+RTP/UDP,
2:HTTP tunnelling}

m bit rate {6k~128kbps}

M X scale {160}

MY scale {120}

M audio codec {O:none, 1.CELP 8k}

FIG. 10

B PROFILE ATOM DESCRIPTION

m PROFILE SPACE I1D= 10000001
maccess method {2:HTTP tunnelling}
B Dpit rate {48kbps}

m X scale {160}

mY scale {120}

m audio codec {1:CELP 8k}
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PROGRAM AND INFORMATION
PROCESSING METHOD AND APPARATUS

CROSS-REFERENCED TO RELATED
APPLICATIONS

This application 1s a divisional of U.S. application Ser. No.
10/490,2077 filed Mar. 29, 2004, which i1s a national stage of

PCT/JIP03/09631 filed Jul. 30, 2003, the entire contents of
cach of which are hereby incorporated herein by reference.
This application further 1s based upon and claims the benefit

of priority from the prior Japanese Patent Application No.
2002-221129 filed Jul. 30, 2002.

TECHNICAL FIELD

The present imnvention is relates to programs and informa-
tion processing methods and apparatuses, particularly to a
program and an information processing method and appara-
tus with which a connection can be formed reliably between
apparatuses having different capabilities.

BACKGROUND ART

Recently, the Internet has become popular, leading to an
increase 1n the number of users who exchange various data
with other users over the Internet.

However, for example, when a user wishes to send a certain
image to an apparatus ol another user, 1t has been the case that
mutual connection 1s essentially prohibited due to difference
between the capabilities of an own apparatus of the user and
the apparatus of another user, resulting 1n a failure in trans-
mitting 1mage data.

In order to prevent this situation, a user must check the
capability of a device at the other end 1n advance.

For example, in the case of streaming, as a method of
exchanging streaming parameters between a server and a
client, RTSP (Real Time Streaming Protocol) (Real Time
Streaming Protocol, IETF RFC 2326, April 1998) describes
use of SDP (Session Description Protocol) (SDP: Session
Description Protocol, IETF RFC 2327, April 1998.

However, these documents do not define a specific proce-
dure for exchanging parameters, raising difficulty 1n
exchanging data reliably with each other.

DISCLOSURE OF INVENTION

The present invention has been made 1n view of the situa-
tion described above, and 1t aims at allowing a connection to
be established quickly and reliably with a device of the other
party, reliably 1rrespective of the capability of the device of
the other party, serving to improve usability.

A first program according to the present invention includes
a first notilying step of notifying a first information process-
Ing apparatus, via a second information processing apparatus
on the network, of identification information for identifying a
service that can be provided; a second notifying step of noti-
tying the first information processing apparatus, via the sec-
ond information processing apparatus, of detailed informa-
tion regarding the service that can be provided, based on a
request from the first information processing apparatus; and a
third notifying step of notifying that the first information
processing apparatus has been registered for the service that
can be provided, based on a request from the first information
processing apparatus, and notifying the first information pro-
cessing apparatus, via the second information processing
apparatus, ol connection mformation for allowing the first
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information processing apparatus that has been registered to
establish a connection without connecting to the second
information processing apparatus, based on a request from
the first information processing apparatus.

The program may further include an accepting step of
accepting an access that 1s made based on the connection
information by the first information processing apparatus that
has been registered, without connecting to the second infor-
mation processing apparatus.

The notification 1n the first notifying step may use a pres-
ence function of instant messaging, and the notification in the
second notifying step and the notification in the third notify-
ing step may use a messaging function or an Info/Query
function of mstant messaging.

The first notifying step may further 1ssue a notification of a
provider entity identifier for identifying an entity that acts as
a provider who provides the service.

The program may further include a registering step of
registering the provider entity 1dentifier and a user entity
identifier for identifying an entity that acts as a user who uses
the service associated with the provider entity 1dentifier, such
that the provider entity 1dentifier and the user entity identifier
are associated with each other, when a request for registering
the first information processing apparatus for the service that
can be provided has been transmitted from the first informa-

tion processing apparatus together with the user entity 1den-
tifier.

The program may further include a first sending step of
sending 1vitation information for mnviting the entity associ-
ated with the user entity identifier to use the service.

The first sending step may send the ivitation information
using a messaging function or an Info/Query function of
instant messaging.

The first sending step may send the invitation information
to the user associated with the user entity identifier registered
by the processing 1n the registering step.

The program may further include a second sending step of
sending cancellation information for canceling the invitation
for using the service after the invitation information 1s sent by
the processing in the first sending step.

The second sending step may send the cancellation infor-
mation using a messaging function or an Into/Query function
ol instant messaging.

In the second sending step, a reference number for 1denti-
tying the cancellation information, the provider entity 1den-
tifier, and the user enftity identifier may be included 1n the
cancellation information.

A first information processing method according to the
present invention includes a first notifying step of notifying
first another information processing apparatus, via second
another mnformation processing apparatus on the network, of
identification information for identifying a service that can be
provided; a second notifying step of notifying the first another
information processing apparatus, via the second another
information processing apparatus, of detailed information
regarding the service that can be provided, based on a request
from the first another information processing apparatus; and
a third notifying step of notifying that the first another infor-
mation processing apparatus has been registered for the ser-
vice that can be provided, based on a request from the first
another information processing apparatus, and notifying the
first another information processing apparatus, via the second
another information processing apparatus, ol connection
information for allowing the first another information pro-
cessing apparatus that has been registered to connect to the

information processing apparatus without connecting to the
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second another information processing apparatus, based on a
request from the first another information processing appara-
tus.

A first information processing apparatus according to the
present invention includes first notifying means for notifying
first another information processing apparatus, via second
another information processing apparatus on the network, of
identification information for identifying a service that can be
provided; second notifying means for notifying the first
another information processing apparatus, via the second
another information processing apparatus, ol detailed infor-
mation regarding the service that can be provided, based on a
request from the first another information processing appara-
tus; and third notifying means for notifying that the first
another information processing apparatus has been registered
for the service that can be provided, based on a request from
the first another information processing apparatus, and noti-
tying the first another information processing apparatus, via
the second another information processing apparatus, of con-
nection information for allowing the first another information
processing apparatus that has been registered to connect to the
information processing apparatus without connecting to the
second another information processing apparatus, based on a
request from the first another information processing appara-
tus.

A second program according to the present invention
includes a first receiving step of recerving 1dentification infor-
mation for identifying a service that can be provided, from a
first information processing apparatus via a second 1informa-
tion processing apparatus on the network; a first requesting
step of requesting, via the second information processing
apparatus, the first information processing apparatus to send
detailed information regarding the service that can be pro-
vided; a second requesting step of requesting, via the second
another information processing apparatus, the first informa-
tion processing apparatus to register 1tself for the service that
can be provided; a first sending step of sending information
regarding use of the service that can be provided, to the first
information processing apparatus via the second information
processing apparatus; and a second receiving step of receiv-
ing connection information for connecting to the information
processing apparatus without connecting to the second infor-
mation processing apparatus, from the first information pro-
cessing apparatus via the second information processing
apparatus.

The program may further include an accessing step of
making an access based on the connection information with-
out connecting to the second imnformation processing appara-
tus.

The requests 1n the first step and 1n the second step and the
sending 1n the first sending step may use a messaging function
or an Info/Query function of instant messaging.

The first receving step may receive, together with the
identification information, a provider entity identifier for
identifying an entity that acts as a provider who provides the
service, and the program may further include a storing step of
storing the provider entity 1dentifier and a user entity 1denti-
fier for 1dentifying an entity that acts as a user who uses the
service, such that the provider entity 1dentifier and the user
entity 1dentifier are associated with each other.

The program may further include a third receiving step of
receiving invitation information of mnvitation for using the
service, sent by the first information processing apparatus.

The program may further include a second sending step of
sending mnformation indicating acceptance or rejection when
the invitation information 1s recerved by the processing 1n the
third receiving step.
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The sending 1n the second sending step may use a messag-
ing function or an Info/Query function of instant messaging.

When the third step has been executed, the first sending
step may send information regarding usage of the service that
can be provided, on condition that the information indicating
acceptance has been sent by the processing in the second
sending step.

In the first sending step, the provider entity 1dentifier and
the user entity identifier may be 1included.

In the second sending step, a reference number for 1denti-
tying the information indicating acceptance or rejection, the
provider entity identifier, and the user entity identifier may be
included 1n the information indicating acceptance or rejec-
tion.

A second mnformation processing method according to the
present invention includes a first receiving step of receiving
identification information for identifying a service that can be
provided, from {irst another information processing appara-
tus via second another information processing apparatus on
the network; a first requesting step of requesting, via the
second another information processing apparatus, the first
another information processing apparatus to send detailed
information regarding the service that can be provided; a
second requesting step of requesting, via the second another
information processing apparatus, the first another informa-
tion processing apparatus to register the information process-
ing apparatus for the service that can be provided; a sending
step ol sending information regarding use of the service that
can be provided, to the first another imformation processing
apparatus via the second another information processing
apparatus; and a second receiving step ol receiving connec-
tion information for connecting to the information processing
apparatus without connecting to the second another informa-
tion processing apparatus, irom the first another information
processing apparatus via the second another information pro-
cessing apparatus.

A second mformation processing apparatus according to
the present invention includes first recerving means for
receiving 1dentification information for identifying a service
that can be provided, from first another information process-
ing apparatus via second another information processing
apparatus on the network; first requesting means for request-
ing, via the second another information processing apparatus,
the first another information processing apparatus to send
detailed information regarding the service that can be pro-
vided; second requesting means for requesting, via the second
another information processing apparatus, the first another
information processing apparatus to register the information
processing apparatus for the service that can be provided;
sending means for sending information regarding use of the
service that can be provided, to the first another information
processing apparatus via the second another information pro-
cessing apparatus; and second receiving means for receiving
connection information for connecting to the information
processing apparatus without connecting to the second
another information processing apparatus, ifrom the first
another information processing apparatus via the second
another information processing apparatus.

A third program according to the present invention
includes a first notifying step of notifying a first information
processing apparatus, via a second information processing
apparatus on the network, of i1dentification information for
identifying a service that can be provided; a second notifying
step of notifying the first information processing apparatus,
via the second 1information processing apparatus, of detailed
information regarding the service that can be provided, based
on a request from the first information processing apparatus;
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a third notifying step of notifying that the first information
processing apparatus has been registered for the service that
can be provided, based on a request from the first information
processing apparatus, and notifying the first information pro-
cessing apparatus, via the second information processing
apparatus, ol connection mformation for allowing the first
information processing apparatus that has been registered to
connect to 1tself without connecting to the second informa-
tion processing apparatus, based on a request from the first
information processing apparatus; a first receiving step of
receiving the identification information from the first infor-
mation processing apparatus via the second information pro-
cessing apparatus; a first requesting step of requesting, via the
second mnformation processing apparatus, the first informa-
tion processing apparatus to send detailed nformation
regarding the service that can be provided; a second request-
ing step of requesting, via the second information processing
apparatus, the first information processing apparatus to reg-
1ster 1tself for the service that can be provided; a sending step
of sending mformation regarding use of the service that can
be provided, to the first information processing apparatus via
the second mformation processing apparatus; and a second
receiving step of receiving connection information for con-
necting to the information processing apparatus without con-
necting to the second information processing apparatus, from
the first mnformation processing apparatus via the second
information processing apparatus.

A third information processing method according to the
present invention includes a first notifying step of notifying,
first another information processing apparatus, via second
another information processing apparatus on the network, of
identification information for identitying a service that can be
provided; a second notifying step of notifying the first another
information processing apparatus, via the second another
information processing apparatus, of detailed information
regarding the service that can be provided, based on a request
from the first another information processing apparatus; a
third notifying step of notitying that the first another infor-
mation processing apparatus has been registered for the ser-
vice that can be provided, based on a request from the first
another information processing apparatus, and notifying the
first another information processing apparatus, via the second
another information processing apparatus, ol connection
information for allowing the first another information pro-
cessing apparatus that has been registered to connect to the
information processing apparatus without connecting to the
second another information processing apparatus, based on a
request from the first another information processing appara-
tus; a first recerving step of receiving the identification infor-
mation from the first another information processing appara-
tus via the second another information processing apparatus;
a first requesting step of requesting, via the second another
information processing apparatus, the first another informa-
tion processing apparatus to send detailed nformation
regarding the service that can be provided; a second request-
ing step of requesting, via the second another imnformation
processing apparatus, the first another information process-
ing apparatus to register the information processing apparatus
for the service that can be provided; a sending step of sending
information regarding use of the service that can be provided,
to the first another information processing apparatus via the
second another information processing apparatus; and a sec-
ond receiving step of receiving connection mformation for
connecting to the iformation processing apparatus without
connecting to the second another immformation processing
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apparatus, from the first another information processing
apparatus via the second another information processing
apparatus.

A third information processing apparatus according to the
present invention includes first notifying means for notifying
first another information processing apparatus, via second
another information processing apparatus on the network, of
identification information for identifying a service that can be
provided; second notifying means for notifying the first
another information processing apparatus, via the second
another information processing apparatus, ol detailed infor-
mation regarding the service that can be provided, based on a
request from the first another information processing appara-
tus; third notifying means for notitying that the first another
information processing apparatus has been registered for the
service that can be provided, based on a request from the first
another information processing apparatus, and notifying the
first another information processing apparatus, via the second
another information processing apparatus, ol connection
information for allowing the first another information pro-
cessing apparatus that has been registered to connect to the
information processing apparatus without connecting to the
second another information processing apparatus, based on a
request from the first another information processing appara-
tus; first recerving means for recewving the identification
information from the first another information processing
apparatus via the second another information processing
apparatus; first requesting means for requesting, via the sec-
ond another information processing apparatus, the first
another information processing apparatus to send detailed
information regarding the service that can be provided; sec-
ond requesting means for requesting, via the second another
information processing apparatus, the first another informa-
tion processing apparatus to register the information process-
ing apparatus for the service that can be provided; sending
means for sending information regarding use of the service
that can be provided, to the first another information process-
ing apparatus via the second another information processing
apparatus; and second receiving means for receiving connec-
tion information for connecting to the information processing
apparatus without connecting to the second another informa-
tion processing apparatus, from the first another information
processing apparatus via the second another information pro-
cessing apparatus.

According to a first present invention, a first information
processing apparatus 1s notified of identification information,
the first information processing apparatus 1s notified of
detailed information based on a request from the first infor-
mation processing apparatus, and a notification of registration
for a service that can be provided and a notification of con-
nection information are issued based on a request from the
first information processing apparatus.

According to a second present invention, identification
information 1s received from a first information processing
apparatus, the first information processing apparatus 1s
requested to send detailed information, and the first informa-
tion processing apparatus 1s requested to register 1tself. Fur-
thermore, information regarding use of the service 1s sent to
the first information processing apparatus, and connection
information 1s recerved from the first information processing
apparatus.

According to a third present invention, a first information
processing apparatus (first another information processing,
apparatus) 1s notified of identification information, a notifi-
cation of detailed information 1s 1ssued based on a request
from the first information processing apparatus (the first
another information processing apparatus ), and a notification
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ol registration of the first information processing apparatus
(the first another information processing apparatus) for a
service and a notification of connection information are
1ssued based on a request from the first information process-
ing apparatus (the first another information processing appa-
ratus).

Furthermore, the identification information i1s received
from the first information processing apparatus (the first
another mnformation processing apparatus ), the first informa-
tion processing apparatus (the first another information pro-
cessing apparatus) 1s requested to send the detailed informa-
tion, the first information processing apparatus (the first
another information processing apparatus) i1s requested to
register itsell, information regarding the service 1s sent to the
first information processing apparatus (the first another infor-
mation processing apparatus), and the connection informa-
tion 1s recerved from the first information processing appara-
tus (the first another information processing apparatus).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing an example configuration of a
network system according to the present invention.

FIG. 2 1s a diagram showing a software hierarchy.

FIG. 3 1s a diagram showing the overall operation of the
network system according to the present imvention.

FI1G. 4 15 a flowchart showing an operation of the network
system shown in FIG. 1.

FIG. 5 15 a flowchart showing an operation of the network
system shown in FIG. 1.

FI1G. 6 15 a flowchart showing an operation of the network
system shown in FIG. 1.

FI1G. 7 1s a tlowchart showing an operation of the network
system shown 1n FIG. 1.

FI1G. 8 1s a diagram showing an example of a profile space.

FIG. 9 1s a diagram showing an example of a profile
description.

FI1G. 10 1s a diagram showing an example of a profile atom.

FIG. 11 1s a diagram showing an example screen showing,
a list of service providers.

FIG. 12 1s a block diagram showing an example configu-
ration of a personal computer.

FI1G. 13 15 a flowchart showing an operation of the network
system shown in FIG. 1.

FI1G. 14 15 a flowchart showing an operation of the network
system shown in FIG. 1.

FIG. 135 1s a diagram showing service entities.

FIG. 16 1s a diagram showing a relationship between a
service provider entity and service consumer entities.

FIG. 17 1s a diagram showing a relationship between ser-
vice provider entities and a service consumer entity.

FIG. 18 1s a flowchart showing an operation of the network
system shown 1n FIG. 1.

FI1G. 19 1s a flowchart showing an operation of the network
system shown in FIG. 1.

FI1G. 20 15 a flowchart showing an operation of the network
system shown in FIG. 1.

FI1G. 21 1s a flowchart showing an operation of the network
system shown in FIG. 1.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L]

FIG. 1 shows an example configuration of a network sys-
tem according to the present invention. In the network system,
as user terminals, personal computers 11 and 12 and PDA
(Personal Digital Assistants) 13 are connected to a media
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instant message server (Media IM Server) 14. Also, an appli-
cation server 15 1s connected to the media IM server 14 via the
Internet 1.

In the personal computer 11, a media IM client #1 1s imple-
mented as middleware. In the personal computer 12, a media
IM client #2 1s implemented as middleware. Similarly, 1n the
PDA 13, amedia IM client #3 1s implemented as middleware.

In the application server 15, a media IM client #4 1s 1imple-
mented as middleware. The application server 15 provides
print services #1 to #7 to users accessing the application
server 13.

The media IM server 14 controls instant message process-
ing among these media IM clients #1 to #4.

FIG. 2 shows the software configuration. In FIG. 2, the
media IM clients #1 to #4 described above are shown as media
IM client middleware 32. The media IM client middleware 32
1s provided between an IP network transport layer 31 and an
API (Application Program Interface) 33. The API33 executes
interface processing between applications #1 to #N and the
media IM client middleware 32. The media IM client middle-
ware 32 executes interface processing between the API 33
and the IP network transport layer 31.

The applications #1 to #N respectively constitute service
entities.

In the network system, as shown 1n FIG. 3, an application
that provides a service (the application #1 1n the example
shown 1n FIG. 3) acts as a service provider 51, and an appli-
cation that receives the service (1.e., that consumes the ser-
vice) (the application #n 1n the example shown 1n FI1G. 3) acts
as a service consumer 52.

The service provider 51 and the service consumer 52
execute a negotiation process for connection via media IM
clients #P1 and #C1 respectively associated therewith, using
a presence function, messaging function, or Info/Query func-
tion of mnstant messaging. After confirming by the negotiation
that mutual connection 1s possible, the service provider 51
and the service consumer 52 execute a connection process by
peer to peer (P2P).

The service provider 51 and the service consumer 52
respectively constitute service entities. A single application
may consist entirely of a service entity 1n some cases, or
consist of a set of service entities. Hereinatter, for simplicity,
it will be assumed that a single service entity corresponds to
a single application.

Next, the connection process will be described 1n detail
with reference to flowcharts shown 1 FIGS. 4 to 7.

In step S1, the application #1 acting as the service provider
51 1nstructs the media IM client #P1 to announce a profile
space 1D representing types of services that 1t can provide to
buddies registered 1n a roster. Upon receiving the mstruction
in step S2, the media IM client #P1, 1n step S3, notifies the
buddies that have been registered 1n the roster of the profile
space 1D by presence.

A buddy refers to a party involved 1n message communi-
cation with a user (or a media IM client) 1n an 1nstant mes-
saging service provided by the media IM server 14. A buddy
1s information represented by a user 1D, a nickname associ-
ated with a user ID, or the like, registered in advance 1n the
media IM server 14.

A roster refers to a list of buddies, 1.e., a list of user IDs (or
nicknames) of other users (or other media IM clients) speci-
fied by a user (or a media IM client) as parties involved 1n
message commumnication. Rosters for respective users are
unitarily managed by the media IM server 14.

For example, 1f a user of the media IM client #P1 has
specified a user of the media IM client #C1 as a party involved
1n message communication, the user (a user ID or the like) of
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the user of the media IM client #C1 1s registered as a buddy in
a roster associated with the media IM client #P1. Conversely,
if the user of the media IM client #C1 has specified the user of
the media IM client #P1 as a party involved in message
communication, the user of the media IM client #P1 1s regis-
tered as a buddy 1n a roster associated with the media IM
client #C1.

As described above, 1n order to execute message commu-
nication by instant messaging, parties involved must be mutu-
ally registered in advance 1n rosters as buddies. For example,
il a first user of a media IM client has registered a second user
ol another media IM client as a buddy in a roster and if the
second user has not registered the first user as a buddy in the
client of the second user, 1n order to execute message com-
munication, the first user must be registered by the second
user as a buddy 1n a roster prior to message communication.

When a user has logged in (connected) to the media IM
server 14 using a media IM client, the roster 1s provided as
required from the media IM server 14 to the media IM client,
and 1s displayed 1n the form of a GUI (Graphical User Inter-
face) on a display or the like. At that time, the media IM server
14 supplies to the media IM client 1cons that allow the user to
readily recognize intended buddies, and information relating,
to the buddies (e.g., information representing whether or not
communication 1s possible), such as presence, as well as the
roster described above. The media client, upon receiving the
roster and related information, displays the buddies in the
roster in association with the icons and presence.

It 1s to be understood that the rosters described above may
be managed by a server provided particularly for unitarily
managing the rosters.

Profile space IDs and application IDs are registered in
advance and managed by an administrator of an application
platform that allows negotiation of profiles at an application
level based on a presence function, messaging function, and
Info/Query function of instant messaging, such as the net-
work system shown 1n FI1G. 1. Thus, the service consumer 52
1s allowed to 1dentity contents based on the IDs.

FIG. 8 shows an example of a profile space for defining an
MPEG-4 streaming server application that runs on the per-
sonal computer 11. As shown in the figure, the profile space 1s
an M dimensional space that represent services provided by
the personal computer, and 1s constituted by a profile space 1D
that serves as an ID for identifying each profile space and M
dimensional parameters. In this example, the profile space 1D
1s “10000001”, and the parameters include “access method”,
“bit rate (link speed)”, “X scale”, “Y scale”, and “audio
codec”. In this example, the value of the access method,
representing a protocol used for communication, 1s 1 (RTSP/
TCP+RTP/UDP) or 2 (HT'TP tunnelling). The value of the bat
rate, representing a rate of a commumnication line that 1s con-
nected, 1s 6 k to 512 kbps. The value of the X scale, repre-
senting a screen size in a horizontal direction, 1s 128 pixels to
352 pixels. The value of the Y scale, representing a screen size
in a vertical direction, 1s 96 pixels to 288 pixels.

The access method in the profile represents a protocol used
for communication, for example, either RTSP (Real Time
Streaming Protocol )/ TCP (Transmission Control Protocol)+
RTP (Real Time Transport Protocol)YUDP (User Datagram
Protocol) represented by number 1 or HI'TP (Hyper Text
Transier Protocol) tunnelling represented by number 2. The
bit rate represents a data transfer rate of a communication line
that 1s used. That 1s, the bit rate serves as information for
determining an MPEG-4 data transier rate of an MPEG-4
streaming service provided by the application #1.

The video codec representing a method of video compres-
s1on and expansion 1s MPEG-4. The audio codec representing
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a method of audio compression and expansion 1s one of none,
CELP (Code Excited Linear Predictive) 8k, CELP 16k, AAC

(Advanced Audio Coding) 16k, AAC 32k, AAC 44.1k, and
AAC 48k.

As described above, all the parameters are represented by
numeric values. Thus, the availability of a service can be
determined quickly and readily between a service provider
that provides the service and a service consumer that receives
the service (1.e., that uses the service).

Referring back to FIG. 4, upon receiving the notification
from the media IM client #P1 1n step S4, the media IM server
14, 1n step S5, announces the notification to each buddy in the
roster.

The media IM client #C1, which 1s one of the buddies (the
service consumer 52) that receive the announcement, upon
receiving the notification in step S6, determines (verifies) in
step S7 whether the profile 1s acceptable for the media IM
client #C1 based on the profile space 1D and the application
ID of the service provider 51 (the ID of the application #1 1n
this example). This 1s possible since, as described earlier,
cach participant in the system 1s allowed to 1dentily content of
the profile (functions of a device of another party involved, as
shown 1n FIG. 8) based on these IDs.

For example, each of the media IM clients (1.e., the per-
sonal computers 11 and 12, and the like) stores in advance a
table 1n which application IDs and profile IDs are associated
with type of parameters included in profiles and sets of values
that the parameters are allowed to take on, and information
regarding applications that act as service consumers, as
shown 1n FIG. 8. In step S7, the media IM client refers to the
table that 1t holds, 1dentifies types of parameters included in a
profile associated with the application ID and the profile 1D
obtained 1n step S6 and a set of values that the parameters are
allowed to take on, and determines, based on the information
that itholds regarding the application, whether the parameters
identified (the profile associated with the parameters) are
compatible with the functions of the application that acts as a
service consumer (1.e., whether the parameters are accept-
able).

The table defining association between IDs and contents
may be stored 1n each device (the personal computers 11 and
12, and the like), or in a predetermined server (e.g., the media
IM server 14). In that case, a user may be billed each time the
user uses the table for verification. This allows an adminis-
trator of the media IM server 14 to earn profit.

I1 the media IM client #C1 determines that the content of
the profile for which presence has been received from the
service provider 51 1s acceptable for the service consumer, 1n
step S8, the media IM client #C1 notifies the content of the
profile (a profile associated with the profile space ID, shown
in FIG. 8) of the application #n that acts as the service con-
sumer 52 capable of accepting the profile. In step S9, the
application #n receives the notification from the media IM
client #C1.

Each of the media IM clients, having received the
announcement from the service provider (steps S4 to S6),
1gnores the announcement 1f 1t 1s determined by the verifica-
tion 1 step S7 that an application that suitably acts as a
service consumer does not exist.

Uponreceiving the content of the presence from the service
provider 51, the application #n acting as the service consumer
52, in step S10, mstructs the media IM client #C1 to obtain
detailed information of the service provided by the service
provider 51. Upon receiving the mstruction in step S11, the
media IM client #C1, 1n step S12, using the messaging func-
tion or Info/Query function, requests transmission of a pro-
vider profile including a part of or all the parameters of the
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parameter set of the profile space of the service provided by
the service provider 51, described earlier. The request
includes destination information for specilying the service
provider 51.

When a notification or request 1s 1ssued using the Info/
Query function, as opposed to a case where the messaging
function 1s used, a response for acknowledgement of recep-
tion 1s supplied from the recipient to the sender. For example,
when the application #1 of the media IM client #P1 obtains a
roster from the media IM server 14, the media IM client #P1
uses the Info/Query function to supply a GET command or
the like to the media IM server 14. Upon receiving the GET
command, the media IM server 14 supplies a response
acknowledging reception to the application #1 via the media
IM client #P1 at the source of the command. By the response,
the application #1 1s allowed to confirm that the GET com-
mand has been supplied to the media IM server 14.

Since an acknowledge response 1s supplied from a desti-
nation to a source at the application level as described above,
an application 1s allowed to send a notification or request
reliably to a destination by using the Info/Query function.

On the other hand, when a notification or request 1s 1ssued
using the messaging function, an application at a destination
that has recerved the notification or request does not supply
the acknowledgement response described above to a source.
Thus, an application at the source 1s not allowed to grasp
whether the notification or request 1ssued using the messag-
ing function has been recerved by the destination. Therefore,
compared with the case where the Info/Query function 1s
used, the reliability of transmission to an intended destination
becomes lower. However, when a notification or request 1s
1ssued using the messaging function, communication process
becomes simpler compared with the case where the Info/
Query function 1s used, so that processing load becomes
smaller. The messaging function 1s used, for example, for
exchanging an instant message (IMSTANT MESSAGING)
of a text document between media IM clients.

The notification or request by the Info/Query function, and
the notification or request by the messaging function,
described above, can be used by media IM servers as well as
media IM clients, and can be used, for example, as a notifi-
cation or request between media IM clients as well as a
noftification or request between a media IM client and a media
IM server.

Furthermore, notifications or requests by the Info/Query
function or the messaging function may include any data

regardless of content, such as messages and parameters, as
well as commands.

As described above, the media IM client #P1, the media IM
client#C1, and the media IM server 14 exchange data (includ-
ing notifications, requests, and the like) using the messaging
function or the Info/Query function.

As described above, the media IM client #P1 or the like
may send a provider profile using either the messaging func-
tion or the Info/Query function. It 1s to be noted that when a
provider profile 1s sent using the Info/Query function, a
response to the transmission of the provider file 1s supplied
from the destination to the source of the transmission.

Upon recerving the request from the media IM client #C1
in step S13, the media IM server 14, in step S14, sends the
request to the media IM client #P1. Upon recewving the
request Irom the media IM server 14 in step S15, the media
IM client #P1, 1n step S16, supphes the request to the appli-
cation #1 acting as the service provider 31.

Upon recerving the request from the media IM client #P1 1n
step S17, the application #1, 1n step S18, assembles a provider
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profile that 1s to be provided to the service consumer 52, and
sends the provider profile to the media IM client #P1.

The content of the provider file generated by the applica-
tion #1 specifically sets ranges of values of parameters that
the service provider 51 can actually provide to the service
consumer 52 with consideration of runtime environments
such as network link speed and CPU load status.

FIG. 9 shows an example of a provider profile generated as
described above. In FIG. 9, the provider profile 1s represented
as a profile description.

FIG. 9 shows an example where the application #1 acting,
as the service provider 51 only supports a viewing angle
corresponding to VGA (Video Graphics Array) (160 pixelsx
120 pixels or 320 pixelsx240 pixels), and 1s connected to a
network equivalent to a PHS (Personal Handyphone System)
(a network with a maximum link speed of 128 kbps). Thus, 1n
the example shown 1n FIG. 9, with consideration of the net-
work link speed, the viewing angle 1s limited only to 160
pixelsx120 pixels (X scalexY scale) of the range defined by
the profile space shown 1n FIG. 8.

In the example shown 1n FIG. 9, the profile space ID 1s
“10000001”, indicating that the profile description corre-
sponds to the profile space shown 1 FIG. 8. That 1s, as
described earlier, when the media IM client #C1 requests a
provider profile i step S12, in response to the request, a
proflle description (provider profile) corresponding to the
profile space ID supplied by the media IM client #P1 1n step
S3 1s generated, as shown 1n FI1G. 9.

The access method 1n FIG. 9 1s either RTSP/TCP+RTP/
UDP or HI'TP tunnelling. The bit rate 1s 6 kpbs to 128 kbps.
The audio codec 1s none or CELP 8k.

Upon receiving a response for the provider profile from the
application #1 1n step S19, the media IM client #P1, in step
S20, returns the response to the application #n using the
messaging function or the Info/Query function.

Upon receiving the reply from the media IM client #P1 1n
step S21, the media IM server 14, in step S22, sends the reply
to the media IM client #C1. Upon receiving the reply in step
S23, the media IM client #C1, 1n step S24, sends the reply to
the application #n. In step S25, the application #n recetves the
reply from the service provider 51 (including the provider
profile shown 1n FIG. 9).

The application #n checks matching (performs a compari-
son) between the provider profile of the service provider 51,
received by the processing in step S25, and a consumer profile
that the application #n 1tself generates.

As described earlier, the provider profile 1s a profile created
by the application #1 based on the profile space of the content
determined by the media IM client #C1 as acceptable by the
service consumer. That is, the profile space corresponding to
the provider profile 1s also supported by the application #n
acting as the service consumer. Thus, the application #n 1s
allowed to execute the same process as 1n the case where the
application #1 creates a provider profile, thereby creating a
profile including a part of or all the parameters 1n a parameter
set of the profile space supported by the service consumer
(1.e., a consumer profile). The application #n checks matching
between the received provider profile of the service provider
51 and the consumer profile created as described above.

As described earlier, the provider profile (profile descrip-
tion) presented by the service provider 1s represented by
numeric values only. Thus, the service provider 51 1s allowed
to readily verify matching simply by a one-dimensional com-
parison with ranges of values of parameters included 1n its
own profiile.

A dimension herein refers to the effective number of
parameters. That 1s, the service consumer 52 compares, one
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by one, the range of values of each parameter of the consumer
profile with the range of values of the corresponding param-
cter of the provider profile.

If a part of or all of the ranges of values of the parameters
of the consumer profile overlap the ranges of values of the
corresponding parameters of the provider profile, that 1s, 11 1t
1s determined that a range exists 1n which the service con-
sumer 52 1s capable of receiving the service provided by the
service provider 51 (the application #n 1s capable of accepting
data sent by the application #1), the service consumer 52
determines that matching 1s confirmed.

If matching 1s confirmed, the application #n, 1n step S26,
requests the service provider 31 to register itselt (1.e., the
service consumer 52) to the service provided. Upon receiving
the request from the application #n 1n step S27, the media IM
client #C1, 1n step S28, requests the service provider 51 for
registration to the service, using the messaging function or the
Info/Query function, 1.e., requests registration of the service
consumer 52 as a receiver of the service through registration
of the application ID of the application #n of the service
consumer 32. At this time, the profile space ID and the appli-
cation ID (ID of the application #n) are included in the
request.

Upon recerving the request from the media IM client #C1
in step S29, the media IM server 14, in step S30, sends the
request to the media IM client #P1. Upon receiwving the
request from the media IM server 14 1n step S31, the media
IM client #P1, 1n step S32, sends the request to the application
#1. In step S33, the application #1 receives the registration
request from the service consumer 52.

The application #1 acting as the service provider 51 regis-
ters the service consumer 52 1n association with the service
provided to the service consumer 52 by the processing 1n step
S18. More specifically, the application ID of the application
#n of the service consumer 52 1s registered 1n association with
the profile space ID.

The mnformation regarding the service consumer 32, regis-
tered as described above, 1s used when the application #1
provides a service. That 1s, the application #1 refers to the
registered information, and provides a service to an applica-
tion of the service consumer 52 (an application corresponding
to the application 1D) based on the information.

In step S34, the application #1 instructs the media IM client
#P1 to 1ssue a response to the request for registration to the
service, supplied from the service consumer 52 (1.¢., infor-
mation indicating whether registration of the application #n
has been completed), the request being a request for register-
ing the application ID of the application #n of the service
consumer 352 1n association with the profile space 1D to
thereby register the service consumer 52 as a receiver of the
service. Upon recerving the mstruction in step S35, the media
IM client #P1, 1n step S36, 1ssues a notification of a registra-
tion result that serves as a response to the request supplied
thereto, using the messaging function or the Info/Query func-
tion. Upon receiving the notification of the registration result
in step S37, the media IM server 14, 1n step S38, sends the
notification to the media IM client #C1. Upon recelvmg the
notification in step S39, the media IM client #C1, 1n step S40,
sends the notification to the application #n. In step S41, the
application #n receives the notification of the registration
result.

In step S42, the application #n determines, as a profile
atom, parameters for assuring connectivity based on the pro-
file description from the service provider 51 (1.e., the provider
profile recerved by the processing in step S235). That 1s,
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parameters that allow the application #n to use data sent by
the application #1 as 1t 1s (parameters acceptable by the appli-
cation #n) are determined.

FIG. 10 shows an example of the description of the profile
atom. In this example, the profile space 1D 1s “10000001”,
indicating that the profile atom corresponds to the profile
space shown 1n FIG. 8. That 1s, as described earlier, upon
receiving a profile description (provider profile) correspond-
ing to the profile space ID, created and supplied by the media
IM client #P1 1n response to a request from the media IM
client #C1, the media IM client #C1 creates a consumer
profile correspondmg to the profile space ID, and compares
the consumer profile with the provider profile supplied
thereto. If these profiles are determined as matching, the
media IM client #C1 executes registration to the service pro-
vided, 1dentifies ranges of parameters for assuring connectiv-
ity from the ranges of the respective parameters imncluded 1n
the profile space corresponding to the profiles, thereby gen-
erating a profile atom including parameters in those ranges, as
shown 1n FIG. 10.

The access method 1s HI'TP tunnelling. That 1s, as the
access method 1n the provider profile shown in FIG. 9, access
method associated with number 2 1s selected.

The bit rate 1s 48 kbps, the X scale 1s 160, and the Y scale
1s 120. The audio codec 1s CELP 8Kk.

In step S42, the application #n 1ssues a connect request to
which the profile atom determined as described above 1s
attached. Upon receiving the request 1n step S43, the media
IM client #C1, 1n step S44, sends the request to the service
provider 51 using the messaging function or the Info/Query
function. Upon receiving the request in step S43, the media
IM server 14, 1n step S46, sends the request to the media IM
client #P1. Upon recerving the request from the media IM
server 14 1n step S47, the media IM client #P1, 1n step S48,
sends the request to the application #1. In step S49, the appli-
cation #1 receives the request.

Upon recerving the request, the application #1, 1n step S50,
sends to the service consumer 52 a response including con-
nection information needed by the service consumer 52 (1.¢.,
the application #n) to connect to the service provider 51 (1.¢.,
the application #1). The connection information may be, for
example, a URI (Uniform Resource Identifier) representing
an address of the service provider 51 that 1s accessed when the
service consumer 32 connects to the service provider 51
(service URI).

The response sent by the processing 1n step S50 by the
application #1 1s recerved by the media IM client #P1 1n step
S51. In step S52, the media IM client #P1 sends the response
to the service consumer 52 using the messaging function or
the Info/Query function. Upon recerving the response from
the media IM client #P1 1n step S53, the media IM server 14,
in step S54, sends the response to the media IM client #C1.
Upon recerving the response from the media IM server 14 in
step S55, the media IM client #C1, 1n step S56, sends the
response to the application #n. In step S57, the application #n
receives the response.

After instructing sending of a response 1n step S50, the
application #1 waits for a direct access (not via the media IM
server 14) from the application #n. Thus, 1n step S58, the
application #n accesses the service URL (Uniform Resource
Locator) of the application #1 by peer to peer, not via the
media IM server 14. In step S39, the application #1 accepts
the peer-to-peer access to the URL by the application #n.

Thereatter, the application #1 and the application #n are
allowed to exchange information by peer to peer.

The service provider 51 1s an entity that provides a service
(provider). On the other hand, the service consumer 32 1s an
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entity that recetves and uses a service provided (user). The
provider and user of a service 1s relative; for example, when
one of the personal computers 11 and 12 provides a service,
the other uses the service. Thus, generally, the personal com-
puter 11 1s capable of acting both as the service provider 51
and the service consumer 52. Thus, the personal computer 11
has the application #n and the media IM client #C1 as a user
ol a service as well as the application #1 and the media IM
client #P1 as a provider of a service. Stmilarly, the personal
computer 12 has the application #1 and the media IM client
#P1 as a provider of a service as well as the application #n and
the media IM client #C1 as a user of a service.

As described above, according to the application platiorm
of the present invention, new protocol architecture for allow-
ing negotiation of profiles at the application level 1s 1mple-
mented based on the presence function, messaging function,
and Info/Query function of mnstant messaging. Thus, by using
a match making function in the application platform, appli-
cations mounted on various devices having different capabili-
ties (obviously, the capabilities may be the same), such as
personal computers and mobile devices, are allowed to con-
nect to each other readily and reliably. Accordingly, a system
that allows rich media information including various infor-
mation such as text, audio, music, moving pictures, and still
pictures to be transmitted by peer-to-peer communication can
be implemented. In that case, applications (service entities)
tor which connectivity 1s finally assured are allowed to com-
municate with each other by peer to peer. Accordingly, a user
1s allowed to exchange information readily and reliably with-
out performing special operations.

The applications (service entities) described above may be
applied to commercial application servers on the Internet 1 as
well as personal computers and network-enabled CE (Con-
sumer Electronics) devices.

For example, 1n the application server 15 shown in FIG. 1,
an application for a commercial print service 1s run as a
service provider on the media IM client #4. Thus, the personal

computers 11 and 12 and the PDA 13 shown 1n FIG. 1 are

allowed to use, viathe Internet 1, the print service provided by
the application server 15, by executing the procedure

described above with the application server 15.

Thus, according to the present invention, by searching for
services provided by servers connected to the Internet 1, a list
of service providers can be displayed as a buddy list, for
example, as shown 1 FIG. 11.

In the example shown 1n FIG. 11, a l1st of service providers
that can be used by a print service application acting as a
service consumer on the media IM client #3 implemented on
the PDA 13 1s shown. In this case, by using the presence
function, status of commercial services can be expressed 1n
detall and flexibly 1n relation to service consumers. For
example, 1n the example shown in FIG. 11, whether or not a
commercial service 1s 1n operation 1s indicated by a lamp 1icon
13 A. In this case, for example, a commercial service 1n opera-
tion 1s indicated by green, and a commercial service not in
operation 1s indicated by red. Furthermore, in the example
shown 1n FIG. 11, detailed status, such as when a requested
print will be finished, and a price, 1s displayed as status
information.

Obviously, between applications of service providers and
service consumers on user terminals, status can be displayed
on an application basis depending on the other party involved,
using a user interface and the presence function.

FIG. 12 shows an example configuration of the personal
computer 11. Although not shown, another personal com-
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puter 12 1s similarly configured. Thus, FIG. 12 1s also referred
to, when appropriate, as the configuration of the personal
computer 12.

Reterring to FI1G. 12, a CPU (Central Processing Unit) 121
executes various processes according to programs stored 1n a
ROM (Read Only Memory) 122 or programs loaded nto a
RAM (Random Access Memory) 123 from a storage unit 128.
The RAM 123 also stores, as required, data needed by the
CPU 121 for executing various processes.

The CPU 121, the ROM 122, and the RAM 123 are con-
nected to each other via a bus 124. The bus 124 1s also
connected to an input/output interface 125.

The input/output interface 125 1s connected to an input unit
126 including a keyboard and a mouse, an output unit includ-
ing a display implemented by a CRT (Cathode Ray Tube) or
an LCD (Liquid Crystal Display) and a speaker, a storage unit
128 implemented by a hard disk or the like, and a communi-
cation unit 129 implemented by a modem, a terminal adaptor,
or the like. The communication unit 129 executes communi-
cation processes via a network including the Internet.

Furthermore, the input/output interface 125 1s connected to
a drive 130 as required. A magnetic disk 141, an optical disk
142, a magneto-optical disk 143, a semiconductor memory
144, or the like, 1s mounted as required, and a computer
program read therefrom in 1nstalled on the storage unit 128 as
required.

The application #1 (the service provider 51) and the media
IM client #P1, or the application #n (the service consumer 52)
and the media IM client #C1, described earlier, are loaded by
the CPU 121 to the RAM 123 and are then executed.

According to what has been described above, the service
consumer 52 sends a profile atom to the service provider 51
by the processing in step S42 shown in FI1G. 7, allowing use of
a service. This 1s compatible with what 1s called a pull-type
service, for example, a service in which an 1image captured by
a fixed camera 1s provided from the service provider 31 to the
service consumer 52. For example, the service provider 51
that provides an 1mage captured by a fixed camera only has to
provide the image based on a request for providing an image,
supplied from the service consumer 52 that receives the
image provided. Thus, such a service can be readily imple-
mented by the system described above.

However, for example, 1n the case of what 1s called a
push-type service, such as telephony, 1n which the service
provider 51 actively provides a service to the service con-
sumer 52, the system described above lacks compatibility.
For example, when a telephone service 1s to be implemented
by the system described above, the service provider 51 that
makes a call 1s not allowed to make a call until it receives a
request from the service consumer 52 that recerves the call.
Thus, such a service cannot be implemented simply by the
system described above.

A procedure that allows a push-type service to be provided
will be described below.

In this case, instead of the processing in steps S1 to S9
shown 1n FIG. 4, processing in steps S101 to S109 shown 1n
FIG. 13 1s executed. The processing 1n steps S101 to S109
shown 1n FIG. 13 basically corresponds to the processing in
steps S1 to S9 shown 1n FIG. 4. Thus, the following descrip-
tion will be directed only to the difference therebetween.

What differ from the case shown in FIG. 4 1s processing 1in
step S103 corresponding to step S3 shown in FIG. 4 and
processing 1n step S107 corresponding to step S7 shown in
FIG. 4.

More specifically, although the media IM client #P1 sends
a profile space ID and a provider application ID to the media
IM server 14 in step S3, the processing 1n step S103 addition-
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ally sends a provider end point. The provider end point 1s a
provider entity identifier for identifying an entity that acts as
a provider that provides a service.

As will be described later with reference to FIGS. 1510 17,
the application #1 1s allowed to have one or more service
entities as entities that provide services. A provider end point
1s an 1dentifier for identifying a target service entity from
among the one or more service entities.

Furthermore, although the media client #C1 verifies
whether the media IM client #1 1s capable of accepting the
profile based on the profile space ID and the application ID of
the service provider 51 (the ID of the application #1) 1n step
S7 shown 1n FIG. 4, 1n addition to the verification, in the
processing 1n step S107, the media IM client #C1 stores
association between a provider end point and a consumer end
point, included 1n a notification from the media IM client #P1,
received by the processing 1n step S106. The consumer end
point 1s a user entity 1dentifier for identifying an entity that
acts as a user that uses a service.

As will be described later with reference to FIGS. 15t0 17,
the application #n 1s allowed to have one or more service
entities as entities that use services. A consumer end point 1s
an 1dentifier for identifying a target service entity from among
the one or more service entities.

The other processing 1s the same as 1n the case shown in
FIG. 4.

After the processing in steps S101 to S109 shown 1n FIG.
13 (processing corresponding to steps S1 to S9 shown 1n FIG.
4) 1s executed, similarly to the case described earlier, the
processing in steps S10 to S235 shown 1in FIG. 515 executed. In
this case, however, 1n the processing 1n step S12, the provider
end point stored by the processing in step S107 1s included as
information specitying a service provider. That 1s, this allows
the service consumer 32 (the application #n) to obtain
detailed information of a service provided by the service
provider 51 (the application #1).

Then, 1nstead of the processing in steps S26 to S41 shown
in FIG. 6, processing 1n steps S126 to S141 shown in FIG. 14
1s executed.

The processing in steps S126 to S141 basically corre-
sponds to the processmg in steps S26 to S41 shown 1n FIG. 6.
However, processing in step S128 corresponding to step S28
shown in FIG. 6 and processing 1n step S131 correspondmg to
step S31 shown 1n FIG. 6 differ from the processing in step
S28 and the processing 1n step S31 shown in FIG. 6.

The other processing 1s the same as 1n the case shown in
FIG. 6, so that the following description will be directed only
to the processing 1n step S128 and the processing in step
S131.

Inthe processing 1n step S28 shown in FI1G. 6, the media IM
client #C1 1ssues a request for registration to the service to the
application #1, based on a request for registration to the
service from the application #n. Although only a profile space
ID and an application ID are added to the registration request
in the processing in step S28, the processing 1n step S128
turther adds a provider end point and a consumer end point.
The provider end point and the consumer end point are those
for which association has been stored by the processing 1n
step S107 shown 1n FIG. 13.

In step S31 shown 1n FI1G. 6, the media IM client #P1, upon
receiving a request from the media IM server 14, only sends
the request to the application #1 1n step S32. In contrast, 1n the
processing 1n step S131, the media IM client #P1, upon
receiving a request from the media IM server 14, executes a
process of reading a provider end point and a consumer end
point included therein and registering these end points in
association with each other.
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As described above, at both the media IM client #C1 (the
processing 1n step S107 shown 1n FIG. 13) and the media IM
client #P1 (step S131 shown 1n FI1G. 10), association between
a provider and point and a consumer end point 1s stored. The
other processing 1s the same as 1n the case shown 1n FIG. 6.

Next, service entities will be described with reference to
FIGS. 15 to 17. FIG. 15 schematically shows a state where
service provider entities and service consumer entities have
been registered by the media IM client #P1 through step S131
described above. In this example, three service provider enti-
ties represented by ID1 to ID3 and two service consumer
entities represented by ID4 and ID3S are registered at the
media IM client #P1.

As shown 1n FIG. 16, one service provider entity repre-
sented by ID1 1s associated with two service consumer enti-
ties represented by 1D4 and 1DS.

Furthermore, as shown 1n FIG. 17, one service consumer
entity represented by ID4 1s associated with three service
consumer entities ID1, ID2, and 1D3.

In these figures, the associations are indicated as service
SESS101S.

A service entity 1s an entity that provides or uses a service,
and the application #1 (and also the application #n) 1s allowed
to have one or more service entities. That 1s, usually, the
application #1 1s allowed to provide more than one services.
The application #1 1s allowed to provide one or more services.
Similarly, the application #n usually uses not only one but two
or more services. For example, in the case of a telephone
application, a service of exchanging audio and video and a
service ol exchanging text can be provided between a service
provider and a service consumer. Thus, the application ID
cannot be used as a service ID, and a service entity as an entity
representing a service 1s defined separately from the applica-
tion.

When the registration process shown in FIG. 14 1s com-
plete, processing 1n steps S201 to S212 shown 1n FIG. 18 1s
turther executed prior to processing in steps S142 to S159
(connect-request process) shown n FIG. 21, which will be
described later.

In step S201, the application #1 requests, based on an
instruction by a user, imnvocation of a method for prompting
(1nviting) a service consumer specified by a user to use a
service provided by the application #1. This 1nvitation pro-
cess, 1n the case of a telephone application, corresponds to a
process of making a call to a telephone of the other party.
Upon receiving the request from the application 1n step S202,
the media IM client #P1, 1n step S203, sends Invite method for
prompting the service consumer specified to use the service
(access the service), using the messaging function or the
Info/Query function of 1instant messaging.

The Invite method includes a reference number for 1denti-
tying the method (Invite Reference), and also includes the
provider end point and the consumer end point, registered by
the processing in step S131.

A method 1s a term 1n object-oriented programming, mean-
ing an operation on an object having “data” and “procedure™
(1.e., an operation that invokes execution of the “procedure”
ol the object). That 1s, Invite method 1n this case 1s a method
that invokes the media IM client #C1 to execute a “service
usage” procedure of the media IM client #C1.

As described above, the media IM client #P1 adds to Invite
method a provider end point 1identifying a service provider
entity that provides a service of interest and a consumer end
point identifying a service consumer entity that uses the ser-
vice. Accordingly, the media IM client #C1 1s allowed to
accurately 1dentity a service entity of iterest from among a
plurality of service entities.
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Furthermore, by including Invite Reference in Invite
method, as will be described later with reference to FIG. 19,
Invite method of interest can be identified when a service
provider cancels Invite method it has 1ssued or when a con-
sumer responds to Invite method by Accept method or Reject
method as will be described with reference to FIG. 20.

In step S203, the media IM client #P1 may alternatively
send Invite method to all the service consumers that have been
registered based on requests for registration to service from
the application #n 1n step S126 shown in FIG. 14, mstead of
sending Invite method to a service consumer specified by the
application #1.

Upon receiving Invite method transmitted from the media
IM client #P1 1n step S204, the media IM server 14 sends
Invite method to the media IM client #1.

Upon receiving Invite method transmitted from the media
IM server 14 1n step S206, the media IM client #C1 notifies
the application #n of Invite method 1n step S207. Uponrecelv-
ing the notification from the media IM client #C1 1n step
S208, the application #n notifies the user of the service con-
sumer 52 (service users) of the notification, using video,
audio, GUI (Graphical User Interface), or the like.

Furthermore, even when the application #n 1s not allowed
to communicate as 1t 1s, for example, when the application #n
1s 1n a wait state although 1t 1s activated, not executing opera-
tion other than a wait operation, or when the application #n 1s
not activated, the media IM client #C1 may control the opera-
tion status of the application #n by activating the application
#n or controlling the operation of the application #n, allowing
the application #n to obtain notification information supplied
from the application #1. Accordingly, users are allowed to
receive notifications reliably.

Upon recerving Invite method from the media IM server 14
in step S206, the media IM client #C1, 1n step S209, 1ssues a
notification of reception as a result of Info/Query function.
Upon receiving the notification from the media IM client #C1
in step S210, the media IM server 14, 1n step S211, further
sends the notification to the media IM client #P1. The media
IM client #P1 recerves this notification in step S212. Thus, the
media IM client #P1 1s allowed to know that the message
based on the Info/Query function, 1ssued 1n step S203, has
been properly received by the media IM client #C1.

As described earlier, in data exchange based on the mes-
saging function, a destination of data does not send a response
to transmission of the data to a source of the data. That 1s, the
media IM client #C1, even if it obtains data sent by the
messaging function, does not send a response to the data
(notification that the data has been received). Thus, when
Invite method 1s sent using the messaging function, a notifi-
cation based on the Info/Query function 1s not 1ssued.

As described above, the user of the application #1 1s
allowed to push a service to the user (consumer) of the appli-
cation #n.

In this system, the service provider 51 1s allowed to cancel
an mvitation that has once been 1ssued. A process executed 1n
that case will be described with reference to FIG. 19. The
cancellation process corresponds, for example, 1n the case of
a telephone application, to a process 1n which a caller quits a
call while calling up a party to be called.

This process can be executed by the service provider 51
after Invite method shown 1n FIG. 18 1s 1ssued and before
Accept or Reject method 1s transmitted from a consumer as
will be described later with reference to FIG. 20.

The user of the application #1 acting as the service provider
51, if the user wishes, for some reason, to cancel Invite
method 1t has 1ssued to the service consumer 52 by the pro-
cessing shown in FIG. 18, 1nstructs the wish to the application
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#1. Upon recerving the instruction from the user, the applica-
tion #1, 1n step S231, instructs the media IM client #P1 to
cancel the mvitation.

Upon receiving the instruction for cancellation of invita-
tion from the application #1 1n step S232, the media IM client
#P1, 1n step S233, 1ssues Cancel method using the messaging
function or the Info/Query function. Cancel method includes
a reference number (Invite Reference) for identifying Invite
method relating to the cancellation. Furthermore, Cancel
method includes a provider end point for identifying a service
provider entity concerned and a consumer end point for iden-
tifying a service consumer entity concerned. Thus, even 1f a
plurality of Invite methods exists, what 1s to be cancelled can
be accurately identified.

Upon recerving Cancel method from the media IM client
#P1 1n step S234, the media IM server 14, sends Cancel
method to the media IM client #C1 in step S235. Upon receiv-
ing Cancel method 1n step S236, the media IM client #C1
identifies an invitation canceled based on a provider end
point, a consumer end point, and a reference number (Invite
Reference), and 1n step S237, notifies the application #n that
the mvitation has been canceled. Upon receiving the notifi-
cation of cancellation from the media IM client #C1 1n step
5238, the application #n notifies the user that the mvitation
has been cancelled, using video, audio, GUI, or the like,
similarly to the case where an mvitation 1s recerved.

In step S239, the media IM client #C1, using the Info/
Query function, notifies the media IM server 14 that Cancel
method has been received from the media IM server 14. Upon
receiving the notification of the result of the Info/Query in
step S240, the media IM server 14 sends the notification to the
media IM client #P1 1n step S241. In step S242, the media IM
client #P1 receives the notification from the media IM server
14. Thus, the media IM client #P1 i1s allowed to confirm that
Cancel method mmvoked in step S233 has been properly
received by the media IM client #C1.

The user of the service consumer 52, when 1t has received
the notification of cancellation by the processing shown in
FIG. 19 and described above, 1s not allowed to reply to an
invitation described later with reference to FIG. 20. Thus, the
service provider 51, when 1t 1ssues Cancel method after 1ssu-
ing Invite method shown 1n FIG. 18, does not have to wait so
that a reply from the service consumer 52 can be received. On
the other hand, the service provider 51, when 1t does not 1ssue
Cancel method after 1ssuing Invite method shown in FIG. 18,
waits so that a reply from the service consumer 52 can be
recerved.

Next, a reply process executed by the service consumer 52
having received Invite method by the processing shown in
FIG. 18 will be described with reference to FIG. 20. This
reply process, for example, 1n the case of a telephone appli-
cation, corresponds to a process 1n which a recerver responds
to a telephone call.

When a notification that Invite method has been recerved 1s
received via the application #n, the user of the service con-
sumer 52 replies to the notification. The user instructs the
application #n to either accept or reject the 1nvitation.

Upon recerving the mnstruction of reply of acceptance or
rejection from the user, the application #n, 1n step S261,
requests the media IM client #C1 to mvoke a method corre-
sponding to the reply. Upon recerving the instruction from the
application #n 1n step 5262, the media IM client #C1, 1n step
5263, sends a reply to the mstruction from the application #n.
If the mnstruction from the application #n 1nstructs acceptance,
the media IM client #C1 1invokes Accept method, while invok-
ing Reject method 1f the instruction instructs rejection. In
either of these methods, a reference number (Invite Refer-
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ence) for identifying Invite method concerned 1s included.
Furthermore, the Accept method or Reject method includes a
provider end point for identifying a provider service entity
concerned and a consumer end point for identifying a con-
sumer service entity concerned.

The media IM client #1 1nvokes the Accept method or
Reject method using the messaging function or the Info/
Query function of IM.

Upon recerving the Accept method or Reject method from
the media IM client #C1 1n step S264, the media IM server 14
sends the method to the media IM client #P1 1n step S263.

Upon recerving the Accept method or Reject method from
the media IM server 14 in step S266, the media IM client #P1
identifies which invitation the reply relates to based on a
provider end point, a consumer end point, and a reference
number (Invite Reference) included 1n the Accept method or
Reject method, and 1n step S267, notifies the application #1
that a reply relating to the invitation 1ssued by the processing,
in step S201 has been received from the service consumer 52.

In step S268, upon receiving the reply from the media IM
client #P1, the application #1 notifies the user of the service
provider 51 that the invitation has been accepted (when
Accept method 1s recerved) or rejected (when Reject method
1s recerved).

Thus, the user of the service provider 51 1s allowed to know
the result of reply by the user of the service consumer 52 to the
invitation 1ssued.

Upon recerving the Accept method or Reject method from
the media IM server 14 by the processing 1n step S266, the
media IM client #P1, 1n step S269, 1ssues a notification of the
result of Info/Query to the media IM server 14, indicating
reception. Upon receiving the notification from the media IM
client #P1 1n step S270, the media IM server 14 sends the
notification to the media IM client #C1 1n step S271. In step
S272, the media IM client #C1 receives the notification from
the media IM server 14. Thus, the media IM client #C1 1s
allowed to confirm that the Accept method or Reject method
1ssued 1n step S263 has been recerved by the media IM client
#P1.

If the user of the service consumer 52 1nstructs acceptance
of the invitation by the processing described above, the appli-
cation #1 waits for a subsequent connection request from the
application #n. Then, the user of the service consumer 52
executes processing 1n steps S142 to S159 shown 1n FIG. 21
instead of the processing 1n steps S42 to S39 shown 1n FI1G. 7
(executes a connection request) to use the service provided by
the service provider 31.

The processing 1n steps S142 to S159 basically corre-
sponds to the processing in steps S42 to S59 shown 1n FI1G. 7;
however, processing in step S144, which corresponds to step
S44 shown 1n FIG. 7, differs from the processing in step S44
shown in FIG. 7.

The other processing 1s the same as 1n the case shown in
FIG. 7, so that the following description will be directed only
to the processing 1n step S144.

In the processing in step S44 shown 1n FI1G. 7, the media IM
client #C1 sends a connection request from the application
#n, using the messaging function or the Info/Query function,
to the service provider 51. Although only a specification of
profile atom 1s attached to the connection request in the pro-
cessing in step S44, 1n the processing in step S144, a provider
end point and a consumer end point are additionally attached.

The association between the provider and point and the

consumer end point has already been stored both at the media
IM client #C1 (the processing 1n step S107 shown 1n FIG. 13)
and the media IM client #P1 (step S131 shown 1n FI1G. 10), so

that, 1n step S148 shown 1n FIG. 21, the present invention 1s
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allowed to pass the connection request correctly to the appli-
cation #1 acting as the service provider. The other processing
1s the same as in the case shown 1 FIG. 7.

On the other hand, when the user of the service consumer
52 has made a response of rejection to the invitation from the
service provider 51, then, the process of connection request
shown 1n FIG. 21 need not be executed.

Furthermore, when a response ol rejection has been
received from the service consumer 52, the service provider
51 need not wait for a connection request from the service
consumer 2.

Thus, 1t becomes possible to carry out push-type commu-
nication reliably.

Although media IM clients and applications have been
described above as separate, media IM clients and applica-
tions may be integrated.

According to the present invention, a service consumer 1s
notified of identification information by a service provider.
Thus, the service consumer 1s allowed to readily and quickly
determine, based on the notification, whether 1t 1s possible for
the service consumer to use a function of the service provider.

Furthermore, compared with a case where a notification of
detailed information 1s 1ssued at the beginning, the service
consumer 1s allowed to readily and quickly determine
whether the service can be used. Furthermore, the load of
traffic on a transmission path between the service provider
and the service consumer 1s reduced.

Since a notification that the service consumer has been
registered for the service 1s 1ssued, the service consumer 1s
notified that the service can be used.

Since the service consumer 1s notified of connection 1nfor-
mation, direct communication with the service consumer 1s
allowed.

When an access based on the connection information 1s
accepted, it becomes possible to actually communicate with
the service consumer.

By using the presence function for the notification of 1den-
tification information and using the messaging function or the
Info/Query function for the notification of the detailed infor-
mation and the notification of the connection information,
notifications by instant messaging are allowed.

By 1ssuing a notification of a provider entity identifier, a
plurality of services can be managed.

By registering the provider entity identifier and a user
entity 1dentifier such that these identifiers are associated with
cach other, a service can be managed on a basis of association
between an entity that provides the service and an entity that
uses the service.

By sending mvitation information, a push-type service can
be provided.

By sending the invitation information using the messaging,
function or the Info/Query function, invitation information
can be sent using mstant messaging.

By sending the mvitation information in association with
the user enftity identifier that has been registered, a more
elficient service can be provided.

By sending cancellation information for canceling the invi-
tation, it becomes possible to deal with changes 1n situation.

By sending the cancellation information using the messag-
ing function or the Info/Query function, cancellation infor-
mation can be sent using instant messaging.

By including a reference number, the provider entity 1den-
tifier, and the user entity identifier 1n the cancellation nfor-
mation, it becomes possible to cancel the mvitation informa-
tion specifically and reliably.
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Furthermore, according to the present invention, by receiv-
ing 1dentification information, a service of a service provider
can be 1dentified without recerving detailed information from
the beginning.

Furthermore, by requesting sending of detailed informa-
tion based on the 1dentification information, the load of traffic
to the service provider 1s reduced.

By requesting registration of itself to the service, the ser-
vice can be used more efficiently.

By sending information regarding use of a service that can
be provided to the service provider, it becomes possible to
receive the service reliably from the service provider.

By receiving connection information for directly connect-
ing to the provider, it becomes possible to recerve the service
directly from the service provider.

By making an access based on the connection information,
it becomes possible to exchange information directly with the
service provider.

The request for sending of detailed information, the request
for registration of 1itself, and the sending of information
regarding use of the service that can be provided may use the
messaging function or the Info/Query function, allowing use
of instant messaging.

By recewving a provider entity identifier together with the
identification information, the provider entity identifier and a
user entity 1dentifier can be stored such that these 1dentifiers
are associated with each other, allowing management of use
ol a plurality of services based on what has been stored.

By receiving invitation information, a push-type service
can be recerved.

By sending information indicating acceptance or rejection
of the invitation information, the invitation information can
be accepted or rejected at an own will.

By sending acceptance or rejection of the mvitation infor-
mation using the messaging function or the Info/Query func-
tion, use of mstant messaging 1s allowed.

By sending the immformation regarding use of the service
that can be provided, on condition that information indicating,
acceptance has been sent, meaningless sending of the infor-
mation regarding the service that can be provided is pre-
vented.

By including a reference number, the provider entity 1den-
tifier, and the user entity identifier in the information indicat-
Ing acceptance or rejection, 1t becomes possible to accurately
identify a service to be accepted or rejected.

By implementing both functions of a service provider and
functions of a service consumer, 1t becomes possible to pro-
vider a service or conversely use a service as needed.

The services described above can be applied to cases where
various information, such as video data, audio data, and other
data 1s exchanged, and also to cases where various services
are exchanged.

Furthermore, various information processing apparatuses
can be used, without limitation to consumer electronics (CE)
devices such as personal computers and PDAs.

The processing described above may be executed by hard-
ware 1n the case ol network-enabled CE equipment or the like.
Obviously, the processing may be executed by software.

When the series of processes are executed by software,
programs constituting the software are installed from a net-
work or a recording medium onto a computer included in
special hardware, a general-purpose computer or the like that
1s capable of executing various functions with various pro-
grams 1nstalled thereon.

The recording medium may be a package media carrying
the programs, provided to a user for providing programs
separately from a main unit of the apparatus, such as a mag-
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netic disk 141 (including a floppy disk), an optical disk 142
(including a CD-ROM (Compact Disk-Read Only Memory)
and a DVD (Digital Versatile Disk)), a magneto-optical disk
143 (including an MD (Mini-Disk)), or a semiconductor
memory 144. Alternatively, the recording medium may be the
ROM 122 or a hard disk included in the storage unit 128,
carrying the programs, provided as included 1n advance 1n the
main unit of the apparatus.

In this specification, steps defining the programs recorded
on the recording medium may include processes that are
executed sequentially 1n the orders described, and also
include processes that are executed in parallel or individually,
not necessarily sequentially.

In this specification, a system refers to the entirety of
apparatuses constituted of a plurality of apparatuses.

INDUSTRIAL APPLICABILITY

As described hereinabove, according to the present mven-
tion, a service can be exchanged between information pro-
cessing apparatuses. In particular, a connection can be estab-
lished reliably and a service can be exchanged between
apparatuses having different capabilities, quickly and readily
without 1mposing a burden on a user.

The mvention claimed 1s:
1. An information processing method for a direct connec-
tion comprising;:

determiming, at a server and independent of participation
by a first information processing apparatus, whether a
second nformation processing apparatus 1s a client
authorized for the direct connection with the first infor-
mation processing apparatus;

sending, aiter the determining, an instruction requesting
the direct connection, from the first information process-
ing apparatus to the server, the direct connection being
independent of the server and formed between the sec-
ond information processing apparatus and the first infor-
mation processing apparatus, the first information pro-
cessing apparatus and the second 1nformation
processing apparatus being distinct apparatuses,

wherein the server determines that the second information
processing apparatus 1s a client authorized for the direct
connection before receiving the instruction requesting,
the direct connection from the first information process-
ing apparatus;

sending connection information for the direct connection,
from the server to a second information processing
apparatus, 1n response to recewving the instruction
requesting the direct connection from the first informa-
tion processing apparatus and based on the determina-
tion by the server that the second information processing
apparatus 1s a client authorized for the direct connection;
and

imtializing, based on the connection information, the direct
connection between the second information processing,
apparatus and the first information processing appara-
tus;

wherein the sending further comprises sending the connec-
tion information enabling the direct connection between
the first information processing apparatus and the sec-
ond processing apparatus, from the server to a second
information processing apparatus, only when the server
has previously determined 1n the determiming step that
the second 1information processing apparatus 1s a client
authorized for the direct connection with the first infor-
mation processing apparatus.
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2. The method according to claim 1, further comprising:

determining, at a server, whether the second information
processing apparatus 1s a client authorized for the direct
connection with each of a plurality of information pro-
cessing apparatuses, the plurality of mformation pro-
cessing apparatuses including the first information pro-

cessing apparatus.

3. The method according to claim 1, wherein the direct
connection 1s a connection between the first information pro-
cessing apparatus and the second information processing
apparatus 1 which data 1s transmitted independent of the
SErver.

4. A first information processing apparatus for connecting,
directly to a second information processing apparatus coms-
prising:

a recerving portion configured to receive connection nfor-
mation for a direct connection from a server based on an
instruction requesting the direct connection sent from
the second information processing apparatus to the
server, wherein the instruction requesting the direct con-
nection sent from the second information processing
apparatus to the server 1s acted on by the server based on
a determination by the server, independent of participa-
tion by the second information processing apparatus, as
to whether the first information processing apparatus 1s
a client authorized for the direct connection, the deter-
mination being performed before the instruction
requesting the direct connection 1s sent from the second
information processing apparatus to the server; and

a connecting portion configured to connect the first infor-
mation processing apparatus directly to the second
information processing apparatus independent of the
server and using the connection information received by
the receiving portion,

wherein the first information processing apparatus and the
second information processing apparatus are distinct
apparatuses,

wherein the receiving portion i1s further configured to
receive the connection information, enabling the direct
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connection between the second information processing,
apparatus and the first information processing appara-
tus, from the server, only when the server has previously
determined that the first information processing appara-
tus 1s a client authorized for the direct connection with
the second 1information processing apparatus.

5. A first information processing apparatus for connecting,
directly to a second information processing apparatus coms-
prising:

a sending portion configured to send to a server an instruc-

tion requesting a direct connection; and

a connecting portion configured to connect directly to the

second information processing apparatus independent
of the server and based on connection information for
the direct connection sent from the server to the second
information processing apparatus,

wherein the connection information for the direct connec-

tion 1s sent from the server to the second information
processing apparatus 1n response to receiving the
istruction requesting the direct connection and based
on a determination by the server, independent of partici-
pation by the first information processing apparatus, as
to whether the second information processing apparatus
1s a client authorized for the direct connection, the deter-
mination being performed before the instruction
requesting the direct connection 1s sent from the sending
portion to the server, and

wherein the first information processing apparatus and the

second information processing apparatus are distinct
apparatuses,

wherein the connection information, enabling the direct

connection between the second information processing
apparatus and the {irst information processing appara-
tus, 1s sent from the server, only when the server has
previously determined that the second information pro-
cessing apparatus 1s a client authorized for the direct
connection with the first information processing appa-
ratus.
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